Considerable progress has been made recently in understanding the mechanism of heterothallism in the mycetozoan Physarum polycephalum. The genetically wild-type strains of this organism have a complex life-cycle and are heterothallic. During the life-cycle uninucleate microscopic amoebae give rise to multinucleate macroscopic plasmodia. Heterothallic amoebal clones do not give rise to plasmodia unless crossed with another amoebal clone of different mating-type. Mating-type is genetically controlled by a series of alleles of a locus mt. Two classes of mutant, designated het and d(f-, have been used in the analysis of this process. The first group, het, give rise to plasmodia in pure clones and are therefore homothallic or apogamic. Mutants (d(f ) derived from het clones have been found which have lost this ability to form plasmodia in clones. Such het df-double mutants superficially have the same phenotype as the original wild-type helerothallic clones. Mutants of the df-type fall into two complementation groups, representing genes dfA and d?fB.
In E. coli four enzymes viz. thymidine phosphorylase, phosphodeoxyribomutase, phosphodeoxyriboaldolase and purine nucleoside phosphorylase, involved in the catabolism of nucleosides are specified by four closely linked genes, deoA, deoB, deoC, and deoD respectively. All these enzymes are inducible and the inducers are deoxyribose-5-phosphate and cytidinc. Mutation in an unlinked regulatory gene (deoR) renders all these enzymes constitutive. Two other genes of this system viz. udp (uridine phosphorylase) and cdd (cytidine deaminase) are unlinked to each other and are controlled by a second unlinked regulatory gene, cytR.
Mutation in cytR renders all the six enzymes constitutive although this effect on the former four enzymes is not as pronounced as on the latter two. These properties suggest that at least the four deo genes are the components of one unit of transcription. Furthermore, the four enzymes viz. thymidine phosphorylase, phosphodeoxyribomutase, phosphodeoxyriboaldolase and purine nucleoside phosphorylasc have been synthesised in a DNA directed in vitro system and evidence has been obtained which suggests that the four genes specifying these enzymes are transcribed into a single tetracistronie message.
On the other hand there is equally suggestive evidence that the four genes are the components of two units of transcriptions. This, (a) purine nucleoside phosphorylase and phosphodeoxyribomutase can be induced by two other inducers, inosine and guanosine (b) 185 the four enzymes are not coordinately induced when deoxyribose-5-phosphate acts as inducer (c) an operator constitutive (0°) type mutation in deo0 gene has been shown to affect only two of the four enzymes viz. thymidine phosphorylase and phosphodeoxyriboaldolase. Thus it appears that the genes for nucleoside catabolising enzymes arc regulated in an unusual and complicated way. A model for tise regulation 1 the synthesis of these enzymes will be presented. While they are actively growing, wild type cultures of Sordaria are devoid of protoperithecia. Normally these reproductive structures are produced only after the mycelium has reached the edge of the containing vessel.
MORPHOGENESIS
Investigations into the nature of this edge effects have been carried out. Cultures were set up in Petri dishes containing an inner region of rich medium and an outer ring of poor medium. The morphogenetic response of the cultures was followed when grown on this medium. The results showed that the transition from rich to poor medium acted as a stimulus for protoperithecial production. It appears that any abrupt change in the growth state of the hyphal tips results in a morphogenetic response of the whole colony.
A 2, 4-D RESISTANT MUTANT OF ARABIDOPSIS THALIANA E. P. MAHER.
Department of Genetics, University of Aberdeen
Although there is increasing interest in the genetic basis of herbicide resistance in crop and weed species, resistant mutants have rarely been used to analyse the mechanisms of herbicide action. The auxin herbicides are good candidates for this type of study because of their economic importance and similarity to naturally occurring compounds.
A mutant of Arabidopsis thaliana which is resistant to 2. 4-diehlorophenoxyaeetic acid (2, 4-D) has been indueed and isolated. The mutant has an approximately ten-fold increase in E.D.50 compared with wild-type and has roots which display an altered geotropie response. The properties of the mutant and future prospects for this work will be discussed.
MAPPING OF PUTATIVE CONTROL MUTATIONS OF ARGININE METABOLISM IN BACILLUS SUBTILIS
A. MOUNTAIN and S. BAUMBERG, Department of Genetics, University of Leeds Arginine hydroxamate-resistant mutants of Bacillus subtilis are in general partly or completely deficient in the catabolic enzymes arginase and ornithine aminotransferase (OAT) , and may also show elevated levels of the biosynthetic enzyme ornithine carbamoyl. transferase (OCT); the mutations arc thought to affect regulation of enzyme synthesis (C. R.
Harwood and S. Baumberg, J. Gen. Microbial., in press). seven such mutations, together with another (aut-1) that results in total deficiency of OAT with no effect on other enzymes, have been roughly mapped at three loci by PBS1 transduction. Three mutations (ahr2-8, 2-48 and 2-52) affecting only the catabolic enzymes, tother with aut-1 and another (ahrl-120) in which OCT, though repressible by arginine, is unusually elevated in its absence, map between sacA and purA-i.e. in the vicinity of the replication origin. It is possible that at least mutants Ahr2-8 and 2-52 are double mutants, carrying one mutation conferring arginine hydroxamate resistance and another similar to aut-1. One mutation (ahr2-34), also affecting only the catabolic enzymes, lies between sacA and ctrA. Finally, two mutations (ahr2-9 and 2-14) which lead to non-repressibility of OCT L3y arginine, map between araD and iys-2i.
ANALYSIS OF ESCHER!CHIA COL! ARG E MUTANTS
S. BAUMBERG and A. E. KADIKIRAN, Department of Genetics, University of Leeds As part of a study to determine the direction of transcription of the E. coli argE gene, 30 argE mutants were analysed (i) for the presence of material cross-reacting with anti-E enzyme antibody (CRM) and (ii) as to whether each mutation was missense, nonsense or frameshift. To test for CRM, antibody combining power per mg protein was measured in extracts of strains carrying the argE mutations in argR± (repressed) and argR (derepressed), but otherwise isogenic, backgrounds. Only 3 mutants contained detectable CRM. To characterise the argE mutations, they were combined with amber, ochre and UGA lac mutations; Arg rcvertants (spontaneous or induced) were selected and then replica-plated onto nielibiose medium. Co-suppression, indicating the nonsense character of the argE mutation, was detected by the appearance of MeP replicates. This test requires only suppressor-mediated loss of polar effect on lacr of the lacZ nonsense mutation, and is independent of whether -galactosidase function is restored. On the basis of these and reversion studies, 19 argE mutations were judged to be nonsense, and another 8 frameshifts or deletions. The remaining 3 mutants, whose behaviour was consistent with their mutations being missense, were also those shown to be CRM+. Hence in this, as in some but not all other systems, a complete correlation of CRM+ with missense is observed.
THE ROLE OF POLLEN AND STIGMA IN DETERMINING THE LEVEL OF PARTIAL-SELF-COMPATIBILITY IN BRUSSELS SPROUTS T. HODGKIN,

Scottish Horticultural Research Institute, lnvergowrie, Dundee
Brussels sprout inbred plants, homozygous for the same recessive S-allele, were intercrossed in all combinations and the number of pollen tubes penetrating the stigmas of such crosses measured. The results of five such experiments showed that pollen as well as stigma played a significant part in determining the number of pollen tubes. It was also found that the capacity of a plant's stigmas to permit pollen tube penetration was independent of the capacity of its pollen to penetrate other plant's stigmas. Variation in pollen tube production between pollens of the plants tested was often greater than that between their stigmas. Though the S-allele polymorphism is, perhaps, as well known as any, few attempts have been made to examine natural populations of flowering plants with respect to the number and frequency of S-alleles they contain. Yet while it can hardly be doubted that this polymorphism is maintained by frequency dependent selection, fluctuation in population size due, for example, to drought or to founder effects in a colonising species suggest that the polymorphism rarely attains equilibrium. For this reason, this polymorphism offers a valuable opportunity for the investigation of the relative roles of chance and of selection in determining variation at a single locus in a natural population. Some preliminary evidence from an investigation of the population genetics of S-alleles in Papavar rhoeas will be presented and discussed. It is still an unsolved problem how gene teams formed from several extensive series of S alleles, are able to cooperate successfully in the elaboration of the S specificities. Nor is it known whether there is basically one and the same number of S loci involved in the teams, the number of conclusively established S loci so far being two in the grasses, and four in the Ranunculaccac and Chenopodiaceae families. Indicated is a type of additive genie interaCtion within the team which does not interfere with the characteristics of the individual genie products. An unmatched S gene in the heterogenic diploid pollcn is unable to overcosne the effect of its matched allele, one matched set of complementary S genes being sufficient for incompatibility. The simultaneous production of a high number of specificitics in diploid and polyploid pollen and pistil tissues seems to cause " diluted " specificities with weakened incompatibility reaction.
The building-stone of the complementary S gene systems teems to be a kind of S gene lacking S allelic interaction. This type of S gene is possibly restricted to evolutionary lines of monocots and dicots sharing a common ancestral basis. This supports the view that S genes are ancient Constituents of the breeding system of the angiosperms but throws doubt on a monophyletic introduction of S genes in these plants and complicates the picture of their evolutionary relationships between one-locus and multigenic incompatibility systems. The olciferous crucifer Eruca satita L. is self-incompatible and, despite Bateman's (1954 Bateman's ( , 1955 conclusion of sporophytic system of incompatibility in the Cruciverae, unpublished observations of Narsingdas as reported by Singh (1958) sLiggested gametophytic system controlled by two genes, S-alleles (oppositional) and T-alleles (sympathetic). Studies on a totally self-sterile material of Eruca show that it possesses many of the characteristic features of the sporophytic system. It has localized inhibitory reactinn on the stigma, bud fertility, and tririucleate pollen. In mating tests it shows reciprocal differences.
THREE GENE SYSTEM
The data on sib-crosses in a diallel from F1 to F3 generations reveal invariably more than four mating groups within a family, which eliminates a single gene control. In one F3 family containing 24 plants there are 23 different mating types which suggest a minimum of three genes, at a two gene system can generate a maximum of 16 genotypes. A new method is described of fitting incompatibility parameters instead of using the existing exact fit of the genotype to the phenotype, which is impracticable with a sporophytic system and more than one controlling gene. The hypothesis has been confirmed from diallel crosses in two F4 families of selfed origin. A satisfactory fit of all the Eruca families has been obtained using the sporophytie system with three genes (5, Z and W), all of which must complement by matching alleles in pollen and stigma to give the incompatible reaction. There is both dominance and codominance, which may be matched or unmatched. Any system with gametophytic control is decisively excluded. Self-incompatibility is a common breeding system in the Yradescantia family, Commelinaceae. In the genus Gibasis it occurs in all but one of the species tested and for three of these species viz. G. graminfo1ia, G. karwinskyana and G. oaxacana is found to be controlled by a single, multi-allelic gene acting gametophytically in the pollen. The self-incompatibility reaction is unaffected by polyploidy.
SELF-INCOMPATIBILITY STUDIES IN THE GENUS GIBASIS (COMM ELINACEAE)
More recent studies in Gibasis have been focused on the developmental anatomy and cytology of the sexual organs and the gametes together with observations on pollen tube growth in both incompatible and compatible matings. Basic histochemical techniques are being used as well as the transmission electron microscope in order to achieve a better understanding of the physiology and biochemistry of the self-incompatibility reaction.
STRUCTURAL AND PHYSIOLOGICAL ASPECTS OF SELF-INCOMPATIBILITY MECHANISMS IN FLOWERING PLANTS H. G. DiCKINSON, Deportment of Botany, University of Reading
The two types of genctical control over systems of self-incompatibility in flowering plants are reflected in distinct differences in the mechanism of their operation. Species with sporophytic control of pollen compatibility generally possess dry stigmata, and pollen invested in a protein-rich coating. This coating is believed to play a functional role in the self-incompatibility system, as is a thin layer of protein enveloping the stiginatic cells. The interaction and arrest of the pollen tube, if it occurs, takes place on the surface of the stigmatic papilla. When compatibility of pollen is controlled by the gamete itself, the stigmata are generally wet, the active principles of the pollen appear to be carried within the pollen and the inhibition of the tube, if it takes place, occurs within the style.
The further implications of these conclusions will be discussed in the light of work on Raphanus and Brassica ssp. which possess" sporophytic " systems, and on Lilium and Oenothera ssp., in which control of pollen compatibility is gametophytic.
INCOMPATIBILITY CONTROL IN BASIDIOMYCETES L. A. CASSELTON, Department of Plant Biology and Microbiology, Queen Mary College, University of London
Breeding systems in fungi, unlike higher plants, can never eliminate selfing because there is always a direct interaction between haploid cells. The higher basidiomycetes offer the most complex incompatibility control, a system which can restrict selfing to as little as 25 per cent but has small restriction on outbreeding potential. This is achieved by having multiple alleles at two unlinked factors, A and B. Compatibility is only possible when alleles of both factors are different. A and B are referred to as factors rather than genes because each derives its specifity not from alleles at a single locus but alleles at two closely linked loci and . Every tr and combination is unique, thus a small number of alleles at both loci can generate a large number of factor specificities. The compatibility interaction itself is particularly interesting because it occurs between vegetative hyphae. A compatible fusion triggers off a morphogenetic sequence of events directly under the control of the incompatibility genes. The A and B factors can therefore be regarded as regulatory genes and at least one of the functions they control can be examined biochemically. The Major Histocompatibility System (MHS) of man, the HLA system, in common with the MHS of the mouse and other species contains many genes of profound biological importance, several of which encode cell membrane components identifiable by various laboratory tests and/or having histocompatibility properties and/or disease associations. The MHS also contains immune response genes and genes which make complement factors of the classic and alternate pathways as well as lymphoid complement receptors. It controls cellcell recognition and co-operation, the generation of cytotoxic effectors against allografts and MHS incompatible target cells in vitro, as well as several other physiological functions including the blood levels of complement, cyclic AMP, testosterone and other hormones. It is also involved in the immune surveillance of tumours and cells infected with certain microbes.
GENETICS AND BIOLOGY OF THE MAMMALIAN MAJOR
The HLA system was first defined by its antigenic specificities-tbe HLA antigens. These are now known to be encoded by 3 and probably 4 closely linked loci-the HLA-A, B and C loci, each with moltiple alleles and the diallelic W4/W6 system. They have varied and interesting population distributions, associations and heterogeneity which have given us some clues into the origin and relationship between various human populations.
Matching for A and B locus antigens benefits transplantation. In addition, some HLA-A and HLA-B locus speeifieities have recently been shown to have striking associations with certain common diseases including psoriasis, Reiters disease, juvenile diabetes and some rare ones like ankylosing spondylitis, to mention but a few. In addition the HLA system encodes the lymphocyte activating determinants of the HLA-D locus or region. At present there are 8 alleles of one locus but further work is expected to redefine these, and probably several more loci will be found to be involved.
As in the mouse H-2 complex additional FILA encoded speeificities have been found on subpopulations of lymphocytes-mainly B cells and have been termed B cell antigens or Ia-like antigens. Some of these are very closely associated with the D locus determinants. So far little is known about their genetics and their population distribution. Nevertheless there are indications that some of tEe specificities may show a closer association with some diseases than do the A, B and C luci (like multiple sclerosis and gluten sensitive enteropathy).
lILA-A, B and D deternsinants have also been shown to be present on sperm, apparently in haploid form. Using these characteristics, sperm populations can be isolated and used as typing reagents in spenn lymphocyte culture and for genotyping individuals without having to do family studies.
MATING TYPES IN PROTOZOA IAN GIBSON, School of Biologicol Sciences, University of Eost Anglio
The conjugation of protozoan cells involves two cells forming a temporary unity, undergoing a series of nuclear cycles involving, e.g. meiosis and lertilisation and then are more permanent liaison. This chain reaction is dependent on an interaction between two complementary mating types.
The number of mating types varies in different species. There may be for example two or eight types. Various genetic mechanisms are involved in the determination of mating types involving genes and cytoplasmie components. Some mating types are not stable and changes may take place. These may involve both genes and environmental effects.
Cells also go through stages of immaturity and also in some, a situation where there are multiple mating types, an " adolescent" period, where they mate with only a few of the possible types. Again genes and cytoplasmie components appear to be involved in these cell cycle stages. The basic assumption has always been that mating type substances exist in protozoa and genes and cytoplasmie components affect their synthesis. Effects of media on mating type development have been known for several years but recently biochemical evidence has come to light which implicates glyeoproteins initiating cell fusion.
GENETIC FACTORS INFLUENCING CELL FUSION IN THE TRUE SLIME MOULD, PHYSAR(JM POLYCEPHALUM JENNIFER DEE,
Genetics Deportment, University of Lelcester Genetic factors influence cell fusion at two distinct stages in the life of Physartan polycephaluez (a Myxomycete or true slime mould).
A series of alleles at the mating-type (ott) locus determine the ability of the uninucleate myxamocbae to develop into multinucleate syncytial plasmodia. Haploid amoebae carrying different tnt alleles undergo cell and nuclear fusion with one another to form zygotes which develop into diploid heterozygous plasmodia. Haploid amoebae carrying the " mt/i allele ", however, develop into plasmndia without cell or nuclear fusion (apogamy) and there is evidence that apogamic development also occurs, though more rarely, in strains of other genotypes. Mutants unable to develop apogamically have been isolated from mt/i strains.
Genetic analysis has shown that the majority carry mutations at or near the mt locus and that they fall into two complementation groups (Anderson, R. W. and J. Dee, Genetical Research, 1977, in press ). The possible roles of the mating-type locus in plasmodial development will be discussed.
Alleles of several other loci (fusA,fnsB etc.) influence the ability of plasmodia to fuse with one another. Fusion occurs only between plasmodia carrying the same alleles at these loci. The significance of this system to the organism and to the experimenter will be discussed.
MULTIGENIC INCOMPATIBILITY SYSTEMS, THEIR ANALYSIS AND SIGNIFICANCE D. LEWIS,
Department of Botany and Microbiology, University College London Multigenic I systems are too complex for the conventional exact fit of genotype to phenotype but they can be analysed by using three parameters, the percentage of reciprocal and non-reciprocal incompatible matings between non-identical sibs and the number of different I phenotypes in a family. With families of 20 or more siblings, these parameters give a decisive discrimination on the type of system, sporophytic or gametophytic, and a lower limit to the number of genes. The effect of these multigenic systems on outbreeding indicates that multigenic systems were forerunners of the single gene systems. A comparison of multigenic systems in plants with those in the higher fungi suggests a new system for plants which may be represented in the Monocotyledons.
